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MULTI-SENSOR/MULTI-SCALE ET MAPPING

NOAA Geostationary Operational Environmental Satellites
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Landsat 8

Launch 2/11/2013

Polar Orbit (16 day)
2 TIR bands (100 m)

VNIR from HLS-Landsat (30 m)

ECOSTRESS

Launch 6/29/2018

ISS Orbit (~4 day)
5 TIR bands (38x69 m)

VNIR from HLS (30 m)

VIIRS

Launch 8/28/2011

Polar Orbit (~1 day)
15 band (375 m)

VNIR from HLS-Senfinel 2 (30 m)




Thermal Sharpening

LANDSAT ECOSTRESS+HLS VIIRS+S2
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Xue, J., Anderson, M.C., Gao, F., Hain, C., Sun, L., Yang, Y., Knipper, K.R., Kustas, W.P., Torres-Rua, A., & Schull, M.A. (2020). Sharpening
ECOSTRESS and VIIRS land surface temperature using harmonized Landsat-Sentinel surface reflectance. Remote Sensing of Environment,
251, 112055



MULTI-SOURCE DATACUBE CONSTRUCTION

VIIRS

(Sentinel-2)

Funding:
NASA ECOSTRESS EVI program
NASA LCLUC — MuSLI program



alfalfa

2020

Precipitation
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Monthly fRET — ECO+LS+VIIRS

Sierra Loma
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ECOSTRESS Landsat 8 Pre-cutting
ALFALFA LST (239) LAI (232) ET (239)
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Obijective 1

Construct multi-year daily ET, ESI and SR datacubes

ECOSTRESS L3/L4
ALEXI/DisALEXI System
Update

ALEXI

-

DMS

STARFM

| @

TOOLS

Multi-scale ET
modeling

Thermal image
sharpening

Multi-sensor data
fusion

ASSETS

Multi-sensors

" OUTPUTS
Daily 30m
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ET
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USDA-ARS Long-Term Agroecosystem Research (LTAR) Sites
Platte River-High Plains LCB Lower Chesapeake Bay UMRB Upper Mississippi River Basin




Continuous Change

Obijective 2
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Band 4 surface reflectance

(X104)
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OPEN

Filling the Biggest Data Gap in Water Management
Rt AN I"' )
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science for a changing world
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Geodatabase
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Application
Programming Interface

VAN
Meterological Data
/Google Earth Engine

Satellite Data
ET Mode_ls and User Interface
Earth Engine API

How OpenET Works

OpenETData.org




¢ o EE METRIC ALEXI/DisALEXI SSEBop
y University of Nebraska, USDA, NASA, University of Maryland, USGS
University of Idaho University of Wisconsin

SIMS PT-JPL SEBAL

NASA, CSUMB, Stanford University NASA

Six Well-Established Methods




Accuracy assessment and intercomparison study

(Coming Soon)

— Filling the Biggest Data Gap Methodology | API | Known Issues | FAQ | About Account Name °
: in Water Management (Coming Soon) (ComingSoon)  (Coming Soon)

Home  Explore Data  Customize Data  Training  Case Studies

Search Q v 52'81 ;"' ER Raster View . Field View @ New Here? Take a Tour!

Monthly Cumulative

Evapotranspiration 4. Download Data & DataOptions

Click and drag in the plot area to zoom in
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Obijective 3: Implement the change detection

system into GEE for regional applications
_Integrating ECO{;}TRESS data into OpenET

OpenET ESI estimation
GEE CCDC

Annual Total Evapotranspiration (in)
2021

0 P 47



Multi-source satellite data fusion with added value from
ECOSTRESS.

. Near-simultaneous TIR and VSWIR acquisition will be
addressed for better accuracy.

. OpenkET provides field-scale ET estimation and integrate
ECOSTRESS data will improve accuracy with increased
frequency.

Improved CCDC for water use change detection.

ECOSTRESS 2022



